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The acquisition of a large class of ships is a 
complex and costly undertaking. To bring the myriad 
of elements which comprise the Integrated Logistics 
Support (ILS) effort to bear on the process of 
acquiring ships /systems in the most efficient manner 
possible, requires an acquisition environment which 
supports the intensive effort required to achieve ILS 
objectives. This thesis examines the ILS efforts 

associated with the U.S. Navy's acquisition of FFG-7 
Class ships from conception through operational 
deployment. Included are the design-to-cost and fly- 
before-buy concepts and the change in ship's 
operational tasking. Recommendations are provided for 
improving program management, life-cycle logistics 
support, and ILS education for future shipbuilding 
programs . 
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I. INTRODUCTION 



A . BACKGROUND 



System readiness is a primary objective of the 
acquisition process. It is Department of 

Defense (DOD) policy to ensure that resources to 
achieve readiness receive the same emphasis a s 
those required to achieve schedule and performan 

ce objectives. These resources shall include those 
necessary to design desirable support 

characteristics into systems and equipment as well 
as those to plan, develop, acquire, and evaluate 

the support . ^ 

In adhering to DOD policy. Secretary of the Navy 
Instruction (SECNAVINST) 5000.1 requires that each 
acquisition program charter include the designation of 
a Logistics Manager to assist the Program Manager. 2 
Integrated Logistics Support (ILS) is to be considered 
throughout the acquisition process in order to assure 



cost consciousness and effective life-cycle support 

for fleet systems. The DOD definition of ILS is: 

A disciplined, unified, and iterative approach to 
the management and technical activities necessary 
to: (a) integrate support considerations into 

system and equipment design; (b) develop support 
requirements that are related consistently to 
readiness objectives, to design, and to each other; 
(c) acquire the required support; and (d) provide 



^U.S. Department of Defense Directive 5000.39, 
Acquisition and Management of Integrated Logistic Support — £&£ 
Systems and Equ ipment. 17 November 1983, p. 2. 

^George S. Handler, George Hemmerle, and William Rucker, 
"Navy Program Manager's Guide", January 1985, U.S. Naval 
Material Command, Washington, D.C., p. 1-9. 

7 



the required support during the operational phase 
at minimum cost . ^ 

ILS pulls together concept, design, test and 
evaluation, production, and operations into the 
continuous development of systems to be used b y 
today's Navy . 4 The entire ILS effort is a iterative 
process throughout the life of a system. And DOD 

guidance delineates specific ILS considerations for 
Milestones 0, I, II, and III. 5 in particular, an ILSP 

(Integrated Logistics Support Plan) must be developed 
during the Concept Exploration Phase and be completed 
by Milestone I of the acquisition process. 

While logistic support has long been recognized 
by the military as an essential element in 

accomplishing military objectives, it was not until 
the the early 1960's that the ILS concept was 

considered as a possible solution to logistic support 
problems in DOD system acquisition efforts. The first 
ILS instructions surfaced in DOD in 1964, and in the 
Naval Material Command in 1966. However, it was not 
until 1971 that the Navy became serious about ILS due 



^U.S. Department of Defense Directive 5000.39, 
Acquisition and Management of Integrated Logistic Support for 
Systems, and Equipment/ 17 November 1983. 

^ Robert A. Bobulinski, "A Study of an Integrated 
Logistic Support Application on a Surface Ship New 
Construction Program" (Masters Thesis, U.S. Naval 
Postgraduate School, Monterey, CA, December 1976), p. 9. 

^Department of Defense Directive 5000.39, Acqui sition 

and Management of Int egrated Logistic Support for Systems and 

Equipment . 17 November 1983, Enel (3), pp . 1-5. 
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to shrinking defense budgets and the potential cost 
savings afforded by the application of the ILS concept 
to the system acquisition process. Admiral Elmo 

Zumwalt, then Chief of Naval Operations, and Admiral 
J.D. Arnold, then Chief of Naval Material, promulgated 
instructions which assigned the responsibility for the 
planning and acquisition of ILS to those individuals 
acquiring particular end items. Those instructions 
were a result of the Navy's concern that: a) logistic 

planning information was being received too late or 
not at all, b) supply support was poor, and c) 
technical publications were inadequate, outdated, and 
contradictory . 

B. OBJECTIVE 

The objective of this thesis is to examine the 
effectiveness of the Integrated Logistics Support 
process, as it is applied to the Navy's shipbuilding 
program, from an operator's point of view. More than 
sixteen years after recognizing the importance of 
considering life-cycle logistic support factors in 
system design, the Navy's ships in the fleet continue 
to be plagued with logistic support problems. While 
the Navy seems to actively pursue ILS objectives early 
in the acquisition of a system, it appears that basic 
ILS principles are neglected as the system matures in 
its life cycle. 
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The objective of this thesis is not to reach 
definitive solutions to problems associated with ILS 
execution, but rather, to provide background 
information and a series of facts to stimulate 
discussion and empirical analysis among those 
individuals involved in ILS efforts. The author is 
also concerned that, while they play a major role in 
system life-cycles, end users/operators of acquired 
systems are largely ignorant of the basic principles 
of ILS and therefore, unknowingly, contribute to the 
less than optimum achievement of ILS objectives. 

C . SCOPE 

The FFG-7 class ship acquisition program was 
chosen as an example because it was the first such 
major ship acquisition made by the U.S. Navy which was 
to be procured utilizing ILS principles as set forth 
by DOD . Also, the author was assigned duties as 
Commissioning Engineer Officer on the 25th ship of the 
class and gained first-hand knowledge of ILS from an 
operator/end user perspective. It is hoped that the 
author's experiences and facts taken from research 
will provide an insight into the end user/operator's 
view of ILS efforts in the Navy's shipbuilding 

program. 
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D. PREVIEW 

Chapter II describes the ILS process as it 
applies to the U.S. Navy's shipbuilding and 
acquisition program. The purpose of the description 
is to provide the reader with an understanding of the 
importance of ILS in the U.S. Navy's ship acquisition 
process . 

Chapter III presents both the author's and the 
FFG-7 Program Management Office's views concerning the 
application and effectiveness of ILS in the Navy's 
FFG-7 Class ship acquisition program. 

Chapter IV examines the effects of several U.S. 
Navy acquisition concepts and ILS concerns on its 
OLIVER HAZARD PERRY (FFG-7) Class ship acquisition 
program . 



Chapter 


V presents a summary 


of the thesis. 


and 


conclusions 


and 


recommendations 


concerning the 


ILS 


process as 


it is 


applied to the 


Navy's acquisition 


of 



entire ship 



classes . 



II. ILS IN SHIP/SYSTEM ACQUISITION 



The acquisition of a new class of ships for the 
U.S. Navy is an extremely detailed and complex process 
involving a wide range of organizations and 

disciplines which come together to formulate the 
design, prepare detailed engineering plans, estimate 
the cost, secure the budget, and finally manage the 
building of the final product. Integrated Logistics 
Support should be the glue by which the numerous 
disciplines and organizations are bound together 
throughout the acquisition process and the life cycle 
of the ship/system being procured. 

In the U.S. Navy, ship acquisition programs 
consist of five phases. The phases are (1) Program 

Initiation, (2) Concept Exploration, (3) Demonstration 
and Validation, (4) Full Scale Development, and (5) 
Production/Deployment . The starting point for the 

acquisition process cannot be pinpointed. It emerges 
gradually from the naval operational experience, 

advances in the technology base, and intelligence 
assessment of the threat - all integrated through 
ongoing mission area analysis. Based on the threat, 

the Department of the Navy (DON) evaluates a mission 
need with respect to other needs, existing 

capabilities, priorities, and resources. If the 



evaluation results in the validation of the particular 
mission need, DON then prepares a requirements 
document describing the mission need and forwards it 
to the Secretary of the Navy for consideration and 
approval . 

Figure 1 provides an overview of the phases of 
the acquisition process and their interrelationships 
with the numerous elements of ILS . As this figure 
shows, the elements of ILS should provide the boundary 
within which the acquisition process takes place. The 
principal elements of ILS include planning for 
maintenance, manpower and personnel, training and 
training support, supply support, transportation and 
handling, and design interface requirements. ILS 

plays an important role in each of the five 
acquisition phases because it is a composite of all 
considerations necessary to assure the effective and 
economical support of a system for its life cycle. 

During the Concept Exploration phase, ILS 
requires that reliability, maintainability, 

availability, and supportability (RMA&S ) factors be 
considered in the design of the ship/system. This 
phase entails the solicitation and evaluation o f 
alternative concepts designed to meet the requirements 
of the mission need. Alternative concepts are 

compared based on costs, schedule, readiness 
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Preliminary 



objectives, and affordability factors. 

Logistics Support Analyses (LSA ' s) provide the vehicle 
by which the systems and their components are 
evaluated. 




Figure 1 . 



ILS /ACQUIS IT ION INTERFACE 



Over a 



system's life cycle. 



LSA ' s 



are 



used 



iteratively to identify and evaluate the logistic 
support necessary for a new system. As a design 
analysis tool, LSA's include maintenance analysis, 
level of repair analysis (LORA) , life-cycle costs (LCC) 
analysis, and logistic support modeling. Costs 

included in a LCC analysis include research and 
development, production and construction, operation 
and maintenance, and system retirement and phaseout 
costs . 

The primary ILS products of the Concept 
Exploration phase of the acquisition process are the 
preliminary Integrated Logistics Support Plan (ILSP) 
which may include the Logistics Support Analysis 
Plan(LSAP). The ILSP covers all logistics activities 
throughout the system life-cycle while the LSAP 
concentrates on specific program requirements as 
related to system/logistics functions, LSA program 
tasks, task input/output requirements, organization 
approach and interface requirements, and data item 
requirements . These plans form the basis for 

reliability, maintainability, human factors, and 
logistics considerations in the design process.® 



^Benjamin S. Blanchard, Logistics Engineering and 
Management . 3rd Edition, (Englewood Cliffs, NJ: Prentice 

Hall, Inc., 1986), pp . 429-433. 
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The Demonstration and Validation phase involves 
continued iterative design and demonstration of the 
system or critical subsystems to verify performance, 
ascertain the potential suitability of a concept to 
fill the mission need, and to establish a credible 
baseline LCC cost estimate. The ILSP, LSAP, and LSA ' s 
are validated and/or updated based on the results of 
the selected test and evaluation criteria. The 

selected criteria are usually threshhold values for 
reliability, maintainability, availability, and 
supportability (RMA&S) factors. The ILSP is 

significantly expanded at this time to cover all 
subsequent integrated logistics support elements and 
activities throughout the system life-cycle. The ILSP 
includes a set of sub-plans which serve as road maps 
for achieving program technical and management 
requirements (See Figure 2) . 

The goal of the Full-Scale Development (FSD) phase 
is to produce a fully tested, documented, and 

production-engineered design of the concept selected 
in the Demonstration and Validation phase. Critical 
design review is conducted through the use of 
simulations incorporating the RMA&S factors previously 
determined. In the U.S. Navy's shipbuilding programs, 
prototype testing and evaluation are accomplished 
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Figure 2 . LOGISTICS SUPPORT PLAN ELEMENTS 7 



7 Ibid. , p. 328. 
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through extensive use of surrogate ships, and combat 
systems and propulsion plant Land Based Test 

Sites (LBTS ' s) . In the case of the FFG-7 Class, 

systems planned for use on that ship class were 
installed, tested, and evaluated on existing ship 
classes. Pilot production is accomplished through 

the lead-ship/ follow-ship concept where a contract is 
let for the production of one ship only. Then, based 
on results of testing the lead-ship, design changes 
are made as needed prior to letting contracts for full 
scale production. 

The FSD phase can be characterized as an 

iterative process of design-test-redesign, again 
taking into account all elements of the ILS process. 
The end result is a base-line configuration design 

and documentation package which represents a cost 

effective, operationally suitable, and producible 
system which meets the original mission requirement. 

During the Production and Deployment phase, the 
development activity proceeds with the planned 
procurement and introduction of the system into the 
Fleet. Full scale, economic production i s 

accomplished with quality assurance controls in place 
to ensure the final product meets design 

specifications . 



The elements of ILS are continually reviewed 
throughout the production and deployment of the system 
in order to determine the degree to which the system 
is capable of meeting the original mission 
requirements. RMA&S factors are monitored and updated 
as the system and its components function in the 
operational environment. Where necessary, product 

improvements are made to ensure the system operates as 
designed throughout its life-cycle. 



Ill . WHERE DO WE STAND? 



A . INTRODUCTION 

Since adopting an ILS policy for the procurement 
of ships, the Navy has attempted to achieve ILS 
objectives within the its current organizational 
framework. Though the Navy cannot state unequivocably 
that it has succeeded in achieving those objectives, 
it can say that it has made substantial progress. 
However, the Navy's progress is concentrated in the 
early phases of the acquisition process rather than 

the entire life-cycle of ships procured. 

The concept under which the OLIVER HAZARD PERRY 
(FFG-7) Class Guided Missile Frigate Class was born 
was the result of a strategic study launched in 1970 
by the Chief of Naval Operations, Admiral Elmo 
Zumwalt . ® Out of the study was born the idea that if 

the surface Navy was to remain a viable naval force as 

military budgets continued to shrink, then the 
procurement of expensive and highly capable ships must 
be reduced and supplemented by the procurement of a 



greater number 


of lower cost 


and 


less 


capable ships . 


This concept 


became 


known 


as 


the 


"high-low mix" 


strategy and was the 


impetus 


for 


the 


Patrol Frigate, 



^Frederick B. Easton, "Case Study: FFG-7 Class Ship" 

(Masters Thesis, U.S. Naval Postgraduate School, Monterey, 
CA, June 1978), p. 15. 
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later redesignated the OLIVER HAZARD PERRY (FFG-7) 
Class Guided Missile Frigate. The "high-low mix" 

concept was deeply rooted in the Navy's two primary 
tactical missions, projection and sea control, 

To accomplish its projection mission, the Navy 
requires expensive and highly capable platforms to 
operate in what are considered to be high threat 
locations. Of course, the Navy would prefer such 
platforms to accomplish any mission, but continually 
austere budget constraints will not permit such 
luxury. To accomplish its sea control mission, the 
Navy is required to keep open vast expanses of ocean 
which are not considered to be high threat locations. 
Thus, while projection requires highly capable and 
expensive ships, sea control requires less expensive 
and capable ships, but in much greater numbers to 
cover the vast ocean areas. FFG-7 's were to be a 

major component of the low end of the high-low mix 
strategy. The ship class was to be a small 

inexpensive surface combatant capable of providing 
open ocean escort support for amphibious, logistical, 
and merchant convoys in a low threat environment. The 
ship would not be designed for carrier escort o r 
battle group operations. 
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B. PROGRAM MANAGEMENT 

1 . Chronology 

A chronology of major events in the FFG-7 
Class Acquisition Program is provided in Appendix A. 
The chronology includes those events considered major 
by the FFG-7 Class Program Management Office (PMO) . 
The period covered by the chronology is 1970-1984. 
The PMO is currently updating the chronology t o 
include the period from 1984 to 1987. However, the 
information being compiled is not available to the 
author . 

2 . ils Management Organization 

The FFG-7 Class ILSP was developed in 1975. 
Its executive summary stated that ILS planning for 
maintenance, supply support, and manning of the FFG-7 
Class is based on the Projected Operational 
Environment, which establishes the most demanding 
operational condition for which a ship must be manned; 
i.e., at sea in wartime performing open escort 
missions in low threat locations. Under this 

condition the ship must be capable of performing 
offensive and defensive tasks, simultaneously, in 
condition I (General Quarters/Battle Stations); 
performing functions as specified in the Required 
Operational Capabilities; maintaining readiness 
condition III (wartime cruising) continuously at sea 



22 



for sixty 


days; 


and 


performing 


all maintenance 


for 


which ship's company 


is assigned 


responsibility . 


In 


meeting 


these 


requirements , 


two principal 


ILS 


objectives 


guided 


the 


development 


of the ILSP for 


the 



FFG-7 Class: 

1. to minimize shipboard manning. 

2 . to minimize the off-line time for depot level 
maintenance, thereby increasing at-sea 
utilization. 

The FFG-7 Class Ship Acquisition Program was 
established by Commander, Naval Ship Systems Command 
Instruction, NAVSHIPINST 5430.101, dated 24 August 
1971 (now cancelled) , and was later established as a 
Naval Sea Systems Command Designated Project by 
Commander, Naval Sea Systems Command Instruction, 
NAVSEAINST 5400.49, dated 7 June 1977. The latter 
instruction was superseded by NAVSEAINST 5400. 49A, 
dated 9 November 1981. This instruction assigned 

responsibility for life-cycle logistic management of 
the FFG-7 Class to the Ship Acquisition Program 
Manager (SHAPM) . 

Such dual responsibility was beneficial, in that it 
provided a continuity of effort in introducing the 
FFG-7 Class to the Fleet. After this initial 

phase, life cycle logistic management of the Class 
was transferred to the Gas Turbine Surface 



9 U . S . Naval Sea Systems Command (PMS 399), Guided 
Missile Frigate Program Plan for Integrated Logistic — Support 
of t-.he FFG 7 Class . Washington, D. C.,2 October 1975. 
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